Changes in biliary lipid composition, pH, ionised calcium, total and unconjugated bilirubin, and cholesterol nucleation time of gall bladder bile samples were examined in six patients who had undergone subtotal or total colectomy between five months and seven years previously, and values were compared with those in control patients with no gall stones. The colectomy group mainly comprised patients with ulcerative colitis and familial adenomatosis coli, in whom only a short length of the terminal ileum (mean (SEM) 2*25 (0-57) cm) had been resected. The reconstruction procedures were ileoanal anastomosis in two patients, terminal ileostomy in two, ileorectal anastomosis in one, and J shaped ileal pouch-anal anastomosis in one patient. The distributions of age, sex, and relative body weight were similar in the two groups. The gall bladder bile was lithogenic in the post colectomy group -these patients had a significantly increased cholesterol saturation index (p<001) and rapid cholesterol nucleation time (p<0.05) compared with the control group. A significant increase in the molar percentage of cholesterol and a decrease in that of total bile acid associated with significantly decreased secondary bile acids (p<005) were observed in the post colectomy group. Gall stones formed in two of six patients after colectomy were cholesterol stones containing more than 80% cholesterol by dry weight. Total and unconjugated bilirubin, pH, and ionised calcium values were similar in the two groups. The results indicate that after total or subtotal colectomy the composition of gall bladder bile increases the risk of cholesterol gall stone formation.
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ANALYSIS OF GALL STONES OF THE COLECTOMY GROUP
Gall stones were cholesterol stones by gross inspection. Chemical analysis showed that gall stones from patients 1 and 2 contained 2.
1. 
Discussion
The current study showed that the biliary lipid composition, cholesterol saturation index, and nucleation time in patients after colectomy resembled values in patients with cholesterol gall stones. 7 In the present study, the molar percentage of bile acid decreased while cholesterol and phospholipids increased. The increased cholesterol saturation index after colectomy was a result of changes in the biliary lipids (Table II) . Bile acid metabolism after colectomy has been reported by several authors. [18] [19] [20] [21] [22] An increased faecal bile acid excretion has been reported after colectomy with continent ileostomy, conventional ileostomy, or ileal pouch-anal anastomosis.'9-2' Salemans et al recently investigated postprandial serum bile acid levels in colectomy patients with ileal pouch-anal anastomosis and suggested that bile acid malabsorption occurs after colectomy.22 Thus, the colectomy patients in the present study may have had malabsorption of bile acids.
Biliary bile acid secretion is regulated by its pool size23 24 and the turnover rate of the enterohepatic circulation. 25 Rutgeerts et a126 showed that the supersaturated bile is formed as a result of the more reduced biliary output of bile acids than of cholesterol in patients who underwent partial ileocolonic resection. They suggested that the partial interruption of the enterohepatic circulation of bile acids reduces the size of the bile acid pool and decreases bile acid secretion. In animal experiments, relatively decreased bile acid secretion has also been reported when enterohepatic circulation has been interrupted.27 28 Although a very limited length of terminal ileum was resected in our patients with colectomy, partial interruption of the enterohepatic circulation of bile acids might be present. Cholesterol absorption is carried out in the upper third of the small intestine and is disturbed only when bile acid absorption is severely affected.29 The increased proportion of cholesterol in the present study is probably secondary to the decreased bile acid secretion as described above. Thus, we consider that the bile acid malabsorption resulted in the altered biliary lipid composition and the increased lithogenecity in patients with total or subtotal colectomy.
Gall bladder bile acid composition was also changed in patients with colectomy. The appreciable decrease in deoxycholic acid may be the direct effect of colectomy because secondary bile acids are formed and absorbed in the colon. -3 This change is in good agreement with previous studies showing a reduced excretion of secondary bile acids in the ileal effluent in patients with ileostomy. 8 1930 The significantly increased cholic acid concentration in gall bladder bile also suggests that less cholic acid is metabolised further to deoxycholic acid in the colectomy group. It is thus probable that the increased proportion of biliary cholic acid and the decreased proportion of deoxycholic acid may result from reductions in both the 7a-dehydroxylation of cholic acid and the passive absorption of deoxycholic acid in the patients with colectomy. A shorter intestinal transit time19 and changes in the intestinal microflora may be responsible for the reductions.
The other important finding in this study is the chemical analysis of gall stones obtained from patients with colectomy, since there is no published report of this. The gall stones formed were cholesterol stones. Lithogenic bile appeared soon after colectomy and no correlation was found between the cholesterol saturation index and the time after colectomy (Fig 1) . The results suggest that the increased risk of cholesterol gall stone formation occurs shortly after colectomy and persists.
The number of patients with colectomy is small and they were a heterogeneous group with regard to the original disease and the reconstruction procedure. Most of these patients had a high cholesterol saturation index and a rapid nucleation time of gall bladder bile irrespective of their original disease or the reconstruction procedure. The biliary bile acid composition was also very similar in these patients. These results suggest that colectomy itself changes the bile acid metabolism, leading to the increased lithogenecity of gall bladder bile.
Subtotal or total colectomy had no effect on the pH, ionised calcium, and total and unconjugated bilirubin of gall bladder bile, which are responsible for pigment gall stone formation. Gall stones formed in the colectomy patients were shown by chemical analysis to consist mainly of cholesterol. The results again support the suggestion that gall bladder bile after colectomy is in a condition to form cholesterol gall stones.
In conclusion, cholesterol gall stones and lithogenic gall bladder bile characterised by an increased cholesterol saturation index and rapid nucleation time were formed in patients after subtotal or total colectomy. Prophylactic cholecystectomy or the administration of cholelitholytic agents may prevent cholesterol gall stone disease after subtotal or total colectomy.
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